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8 .1  In t roduc t lon
Th is  s tudy  dea ls  w i th  some aspec ts  o f  t he  spec i f i ca t i on  and  es t lma-
t l on  o f  marke t ing  mode ls .  Hav ing  w i tnessed  th ree  s tages  ln  the  theory
and  p rac t i ce  o f  marke t ing  rnode l  bu i l d ing ,  Ehe  mode ls  < l l scussed  in  th i s
sÈudy  may  be  cons lde red  Lo  re fe r  Ëo  a  fou r th  e ra  í .n  marke t lng  rnode l
b u t l d i n g .  T h e  s p e c l f i c a t l o n  o f  t h e s e  m o d e l s  a r o s e  f r o m  a  d e s i r e  t o
deve lop  moc le l s  tha t  accoun t  fo r  fac to rs  l 1ke :
-  t he  p resence  o f  e r ro rs  l n  the  daEa  wh ich  a re  used ,
-  t he  e f fec ts  o f  ac t i ons  and  reac t io Í r s  o f  co rope t i t o rs ,  and
-  poss lb le  s t ruc tu ra l  sh l f t s  l n  consumer  response  ove r  E lne .
The  s tudy  can  be  b road ly  d i v tded  l -n to  two  pa r t s .  The  f l r s t  pa r t
dea ls  w lch  da ta .  The  sources  o f  e r ro rs  o r  b ias  1n  aud i t  da ta  as  r , re l l  as
Ehe  consequences  o f  these  e r ro rs  a re  examlned .  Remed ia l  ae t lons  a re
d Íscussed .  One  o f  these  remed les  í -nvo lves  the  spec l f i ca t l on  o f  mode ls
tha t  accoun t  fo r  poss lb le  e r ro rs  l n  the  da ta .  F lna l l y  l t  i s  examined
whether or  not  th ings rnay change for  the bet ter  i f  scanners are used
f o r  d a t a  c o l l e c t l o n .
The  second  pa r t  o f  t h i s  s tudy  re la tes  to  the  deve lopment  o f  mode ls
that  account for  spect f ic  market  phenomena. Several  e-xtensions of  mo-
de ls  wh lch  accoun t  fo r  compet i t l ve  ac t i ons  and  reac t lons  a re  examined .
Fur the rmore ,  mode ls  a re  used  to  assess  poss lb le  s t ruc tu ra l  sh l f t s  i n
consumer  response  ove r  t ime .  Do ing  so  t t  l s  ana lyzed  whe the r  o r  no t
models need to be adapted to cover c i rcumstances whlch are present Ln
an  e ra  o f  s tag f la t l on .  In  wha t  fo l l ows  the  daEa  and  the  mode ls  pa r t  o f
th i s  s tudy  a re  summar l - zed .
8 . 2  D a t a
Aud i t  da ta  such  as  consumer  pane l  da ta  and  re ta i l  s to re  aud i t  da ta
cons t i t u te  an  lmpor tan t  se t  o f  secondary  ex te rna l  < la ta .  These  da ta ,
however r  may  be  sub jec t  Eo  e r ro rs  o r  b ias .  The  sources  and  the  conse-
quences  o f  the  da ta  b {as  ln  aud l t  da ta  have  been  examiner l  i n  chap te r  2 .
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Four  sources  o f  daEa  b ias  i n  aud i t  da ta  can  be  d i s t i ngu ished ,  i . ê .
sLa t i s t i ca l  b las ,  samp le  b ias ,  non- response  b ias  and  su rvey  b ias .  Fo r
the data which are used in th is study only the non-response bias and a
part lcular  form of  survey blas appeared to be re levant .  I^ I i th respect  to
the consumer panel  i t  was found that  consumers buylng re laEively cheap
brands have a higher response rate Èhan Ehose buying Èhe more expensive
brands .  As  fa r  as  the  s to re  aud i t  l s  concerned  the  non- response  b ias
resu lEs  f rom the  ove rp ropor t l ona l  re fusa l  o f  r l i scoun te rs  to  pa r t i c lpa te
in  the  aud i t .  Fo r  the  s to re  aud i t  a  fo rm o f  su rvey  b las ,  re fe r red  Eo  as
ins t runen t  b ias ,  i s  a l so  re levan t .  The  lns t ru rnen t  b ias  s teus  f rom d i f -
fe ren t  s to res  be ing  aud i ted  on  d i f f e ren t  days ,  i n  d i f f e renc  weeks ,  o r
even  in  d i f f e ren t  mon t ,hs .  C lea r l y ,  t he  ins t rumen t  b las  i n  s to re  aud l t
da ta  i s  pa r t i cu la r l y  re levanE when  shor t - te rm,  êogo  moÍ r th l y  o r  b i -
mon th l y ,  f l uc tua t ions  a re  concerned .
As  a  consequence  o f  the  da ta  b ias  cons ide rab le  d i f f e rences  nay
occur between consumer panel  data and store audi t  data,  whlch ln turn
rnay lead to d l f ferent  nnodel  ouÈcones.  The di f ferences between consumer
panel  dat .a and store audÍ t  data have been i l lust . rated empir lcal ly  using
da ta  o f  marke t  1  to  de te rm lne  so -ca l l ed  coverage  fac to rs .  Marke t  I  re -
presents the Dutch market  of  a f requent ly purchased low-pr iced non-
durable consumer good. In these fact .ors audi t  data on sales or  market
shares  a re  re la ted  to  co r respond ing  in te rna l  < laËa .  The  non- response
b ias  in  consumer  pane l  da ta  i s  re f l ec ted  in  an  apparenÈ lnve rse  re la -
t l on  be tween  consumer  pane l  coverage  fac to rs  and  p r i ces .  Fo r  the  sLore
aud Í t  no  re la t i on  be tween  coverage  and  marke t ing  va r iab les  was  found .
By  numer l ca l l y  spec i f y lng  rna rke t  sha re  mode ls  i t  was  in r res t i ga ted
to  wha t  ex ten t  the  use  o f  da ta  f ro rn  d i f f e ren t  aud i t s  l eads  to  d i f f e renC
desc r ip t i ons  o f  Ehe  re la t i ons  be tween  marke t ing  response  measures  and
marke t ing  ins t rumen ts .  In  marke t ing  p rac t i ce  i t  has  been  a rgued  Eha t
va r iab les  measured  by  d i f f e ren t  aud iEs  may  d i f f e r  i n  ave rage  va lue  buE
wi l l  show s im i la r  f l uc tuaL ioos .  No  s t rong  ev idence  in  favo r  o f  t h i s
argument rvas found. For f ive of  the twelve brands we have ar taLyzed, t .he
esE imates  o f  the  response  pa ramete rs ,  obÈa ined  us ing  da ta  f rom
d i f f e r e n t  a u , l i " I s ,  w e r e  s i g n i E i c a n t l y  d i f f e r e n t .
F ina l l y ,  me thods  to  reduce  the  da ta  b ias  i r r  co r rsumer  pane l -  and
s to re  aud i t  r l a ta  have  been  d i scussed .  The  da ta  b ias  i n  consumer  pane l
da ta  on  (b rand)  sa les  and  marke t  sha res  can  be  reduced  by  one  th i rd
us ing  a  fo r r :na l  ana lys i s  i n  wh ich  the  coverage  fac to rs  o f  b rand  sa les  o r
marke t  sha res  a re  re la ted  to  l he  re la t i ve  p r i ces  and  adverE ls lng  shares
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o f  Ehe  b rands .  A  reduc t Íon  o f  the  da ta  b i -as  i n  s to re  aud i - t  da ta  can  be
reached  by  app ly ing  a  rewe lgh lng  p rocedure .
The  ana lyses  pe r fo rmed  in  chap te r  2  i l l us t ra te  Eha l  as  a  consequen-
ce  o f  the  daEa  b ias ,  the  use  o f  aud i t  da ta  may  cause  the  es t ima to rs  o f
the parameters of  a market ing model  as obtained by OLS to be blased and
incons is ten t .  I ns tead  o f  reduc ing  the  da ta  b ias  i n  aud l t  da ta ,  chap te rs
3  and  4  a lm a t  spec l f y ing  mode ls  Eha t  accoun t  fo r  e r ro rs  i n  the  da ta
user l ,  t hus  improv ing  the  qua l i t y  o f  Ehe  pa ramete r  esE imates .  Th is  has
resu l ted  1n  a  t , r i l ogy  o f  approaches  to  the  p rob le rn  o f  daËa  b ias ,  name ly
respec t i ve l y  a  l i r n i t ed - ,  exËended-  and  fu l l  i n fo ruaÈ ion  approach .  The
f l r s t  two  meÈhods  accounË fo r  measurement  e r ro rs  i n  the  exp lana to ry
va r iab les  on1y ,  whereas  t l - re  th i rd  me thod  a l so  exp l i c i t l y  dea ls  w Í th
measurement  e r ro rs  i n  che  dependen t  va r iab le .
A l l  t h ree  methods  y ie ld  es t ima tes  o f  the  measurement  e r ro r  va r ian -
ces  wh ich  p rov lde  us  w i th  i n fo rmat ion  regard lng  Ehe  re l i ab i l lEy  o f  the
audi t  data.  The rnodels involved are Llnear StrucÈural  RELat ion (LISREL)
mode ls .  A  genera l  desc r ip t l on  o f  the  spec l f i ca t l on  o f  L ISREL-mode ls  i s
g l ven  ln  chapÈer  4 .
S ta rc ing  po in t  o f  t he
mode l  p resen ted  ln  chap te r
analysls ls  the l inear addi t lve market  share
2  a s  r e l a t i o n  ( 2 . 6 ) :
' j .  = 9oj * Br3rP3s + Bz jd3. * ol3;3L *
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i = l  
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u . _  ,
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where :
m. .  =  marke t  sha re  (de f lned  w i th  respec t
J c
b rand  j  l n  pe r lod  t ,
r p .  =  r e l a t i v e  p r i c e  o f  b r a n d  j  1 n  p e r i o d  t ,  i . ê .  t h e  p r i c e  o f  b r a u d  j'  j r
div ided by the weighed average pr ice of  a l l  brands on the rnarket
(segment ) ,  us ing  the  b rand  sa les  as  we igh ing  fac to rs ,
d , -  =  e f f e c t i v e  s t o r e  d i s t . r l b u t i o n  ( f r a c t l o n )  o f  b r a n d  j  i n  p e r i o d  t ,
J t
a p . .  =  a d v e r t i s i n g  e x p e n d i t u r e s  o n  p r e s s  f o r  b r a n d  j  i n  p e r i o d  E ,
J t
á r , -  =  adver t i s ing  expend i t .u res  on  rad io  fo r  b rand  j  i n  pe r iod  t ,
I t
a t -  =  adver t i s ing  expend i t .u res  on  te lev i s Íon  fo r  b rand  j  i n  pe r iod  t ,j r
u . -  =  r a u d o m  d i s t u r b a n c e  E e r m ,
J E
n = nurnber of  brands on the rnarket  (segrnent) ,
Bts = unlcnown parameters.
ar  aE
s . .  
j t  
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j t  
+
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X a r  X a t
i r  i r1 = r  1 = l  ( 8 . 1  )
t .o the market  or  segmenL) of
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In th is model  the narket  share of  a brand,  as measured by a con-
suner  pane l ,  l s  re la ted  to  the  re la t i ve  p r l ce  o f  the  b rand  (as  measured
by  a  consumer  pane l ) ,  t he  e f fec t i ve  s to re  d i s t r tbu t ion  o f  che  b rand  (as
measured  by  a  sE ,o re  aud i t )  and  a  number  o f  adver t i s ing  va r lab les  (as
measured  by  an  adver t i s ing  aud ience  agency ) .  I t  l s  assumed EhaÈ the
pr i ce -  and  d l sEr ibuE ion  va r iab les  a re  measured  w ich  e r ro r  and  t .ha t  the
adver t i s ing  va r iab les  a re  measured  co r rec t l y .
In the l imi ted informat ion approach consistent  esEi Ínators of  Èhe
parameters of  the rnarket  share rnodel  have been deEermined by modi fytng
re la t íon  (8 .1 )  to  rep resen t  a  l l nea r  e r ro rs - in -va r iab les  mode1 .  Tha t  i s
the observed values of  the erroneously neasured explanatory var j -ables
are expressed in terns of  rhe t rue values of  the explanatory var iables
and measurement errors.
Assurning the measurement errors in Ehe observed values of  the ex-
p lanaEory  va r iab les  to  be  uncor re la ted  and  us ing  a l te rna t i ve  neasure -
rnen ts  o f  t he  e r roneous ly  measured  exp lana to ry  va r Íab les  as  t Íns t ru -
men ts r  o r  t i ns t rumen ta l  va r iab les ' ,  t he  mode l  becomes  lden t i f l ab le .  I n
th is study the re lat i ,ve pr ice of  the brand as neasured by a store audi t
and the markeÈ. coverage of  the brand as measured by a store audl t  have
been  used  as  ins t rumenEa l  va r iab les  co r respond ing  w l th  the  e r roneous ly
measured explanacory var iables nnent ioned above.
The  va lues  o f  the  resu l tan t  es t i r l a to rs  have  been  re fe r red  to  as
t L n s t r u m e n t a l  v a r i a b l e  e s t i m a t e s r  o r  t I V - e s t i m a t e s r .  C o n s i s t e n t  e s t i m a -
tes  can  be  ob ta i r re r l  o f  :
l .  t h e  r e s p o n s e  p a r a m e t e r s ,
2 .  t he  va r i -an r ' r l  r ) f  t he  d i s tu rbance  tê f rn r
3 .  che  va r iances  o f  the  measurement  e r ro rs  i n  the  observed  va lues  o f
the  exp lana to ry  va r iab les ,  and
4 .  the  va r iances  and  c r : va r iances  o f  the  t rue  va lues  o f  Ehe  exp lana to ry
v a r i a b l e s .
The  re la t Í ve  mer iÈs  o f  va r ious  \ rays  o f  es t ima t ing  the  s tandard
er ro rs  í ) [  t he  es t i rnaEors  o f  the  pa ramete rs  |  -  4  above  have  been  d l s -
cussêr i .  I r r  pa r t i cu la r  the  jack l cn i fe  and  fhe  bc . r r t t s t rap  have  been  ap -
p l i ed .  B t r th  rue thods  have  a l sc  been  used  to  deLermine  whe the r  o r  noE.  the
IV-es t i -ma te -s ,  t hough  cons is ten t ,  a re  b iased .  The  l . ec te r  ana lys i s  re -
vea led  thaE a  number  o f  lV -es t i rna tes  i s  subsEanr ia l l y  b iased  and  needs
to  be  co r rec ted  fo r  b ias .  Compared  w l th  Ehe  s ign i f i cance  tesEs  based  on
t l - r e  b i a s - c o r r e c t e d  e s t i m a t e s  i t  a p p e a r e d  t h a t ,  g r o s s o  m o d o ,  t h e  u s e  o f
the  uncor recced  IV -es t ima tes  does  no t  g i ve  m is lead ing  resu l t s .
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For  so rne  b rands  the  IV -es t ima tes  o f  the  responsê  pa ramete rs  d i f -
f e red  subs tan t ia l l y  f rom Ehe  co r respond ing  OLS-es t ima tes .  The  jackkn l fe
and  the  boo ts t rap ,  however ,  revea led  chac ,  excep t  fo r  Ewo b rands ,  the
d i f f e r e n c e s  a r e  n o E  s t a È i s t i c a l l y  s i - g n i f l c a n t .
The  above  can ,  i n  sho r t ,  be  s ta ted  as  fo l l ows :  as  can  be  expec ted
in  re la t i ve l y  sma l l  sa rnp les ,  cons Ís ten t  es t ima to rs  can  be  subscan t ia l l y
b iased .  As  a  consequence ,  the  OLS-  and  lV -es t ima tes  o f  the  response
paramete rs  can  be  qu i te  s lm l la r .  A  second  exp lana t lon  fo r  the  resem-
b lance  o f  Ehe  OLS-  and  lV -es t ima tes  o f  the  response  pa ramete rs  i s  g i ven
be low.  Th ls  exp lana t ion  i s  based  on  the  fac t  tha t  the  numer i ca l  spec i -
f i ca t i on  o f  a  l i nea r  e r ro rs - in -va r iab les  mode l  requ i res  the  co r re la -
t i ons  be tween  Ehe  exp lana to ry  va r iab les  and  the  ins t rumenca l  va r iab les
to  be  su f f i c ienÈ.  In  th l s  s tudy  Èh is  nneans  tha t  the  re l i ab i l i t y  o f  Ehe
exp lana t .o ry  va r iab les  musE be  su f f i c ien t .
The  es t ima t ion  o f  the  l i nea r  e r ro rs - in -va r lab les  mode l  was  noE
without  problems. L lnear errors- in-var iables models have been numeri -
cal ly  speci f ied for  nÍne brands on market  1.  Three brands have not  been
analyzed because ei ther the number of  observat ions avai lable r^7as con-
s lde red  too  sna l l  o r  because ,  i n  chap te r  2 ,  t he  es t ima tes  o f  che  p r i ce -
a n d  d l s t r l b u t i o n  c o e f f l c i e n t s  l n  r e l a t i o n  ( 2 . 6 )  \ í e r e  n o t  s t a t i s t i c a l l y
s ign i f i can t .  Fo r  f i ve  o f  the  n ine  b rands  the  resu lEs  were  ra the r  d i s -
appo in t i ng  ln  the  sense  tha t  undu ly  l a rge  es t ima tes  o f  s tandard  e r ro rs
were  found  o r  tha t  undu ly  l a rge  nega t i ve  va r iance  es t ima les  resu l ted .
I t  appeared chat  these f indlngs can part ly  be explained f rorn the fact
thaE fo r  these  f l ve  b rands  some o f  Ëhe  co r re laE ions  beEween  the  exp la -
na to ry  va r tab les  and  lns t rumen ta l  va r iab les  a re  re la t t ve l y  l ow .  Fo r
f l ve  b rands ,  the re fo re ,  the  rnode l  was  mod i f l ed  ignor ing  the  measurement
errors in t .he explanatory var lables correspondlng wi th re lat Ívely low
cor re la t i ons .  Do ing  so ,  fo r  two  o f  these  f l ve  b rands  an  e r ro rs - í .n -
var iables rnodel  was obt .a ined of  which the est lmat ion resul ts d ld not
show any  o f  the  de f l c ienc ies  men t ioned  above .  Thus ,  the  es t i rna t ion
resu l t s  ob ta ined  fo r  s i x  b rands  rema lned  to  be  ana lyzed .
F ro rn  the  es t ima t ion  resu l t s  i t  appeared  Eha t  the  resemb lance  o f  the
OLS- and IV-est ímates of  the response parameters ment ioned above can,
to  some ex ten t ,  be  exp la ined  f ro rn  Èhe  es t ima tes  o f  Èhe  measurement  e r -
ro r  va r ia Í l cêso  F rom Ehese  es t ima tes  \ re  have  de te rm ined  es t ima tes  o f  the
no lse -Èo-s igna l  ra t i os  fo r  the  exp lana to ry  va r iab les .  These  ra t i os  a re
de f lned  as  the  quo t ien ts  o f  t he  measurenen t  e r ro r  va r iances  and  the
popu laE lon  va r iances  o f  the  observed  va lues  o f  the  exp lana to ry  va r ia -
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b les .  The  no lse - to -s igna l  ra t l os  rep resenÈ the  f rac t i ons  o f  Èhe  obser -
ved var iances of  the explanatory var iables which are due to measurement
€ f f O Í S  o
I t  appeared that  the largesÈ di f ferences between the OLS- and IV-
est imates of  the response parameters ! {ere found for  those brands and
explanaEory var iables for  which the largesc esÈimaces of  t .he nolse-to-
s igna l  ra t i os  were  ob ta lned .  Fu r the rmore  la rge r  ( sma l le r )  co r re la t i ons
between explanat .ory var iables and lnstrumental  var lables appeared Eo
cor respond  w l th  sma l le r  ( l a rge r )  es t i Í na tes  o f  no ise - to -s lgna l  ra t l -os .
I t  i s  i nEu i t i ve l y  appea l lng  co  cons lde r  the  co r re la t l ons  beÈween
the  observed  va lues  o f  the  exp lanaEory  va r lab les  and  the  co r respond ing
al t .ernat ive measurements as lndicat ions for  the degree in which the
t rue  exp lana to ry  va r iab les  can  be  re l i ab l y  measured .  Thus ,  Èhe  la rge r
these  co r re la t l ons  a re ,  the  more  re l i ab le  the  exp lana to ry  va r iab les  a re
measured  and  hence ,  the  sma l le r  the  es t ima tes  o f  the  no ise - to -s lgna l
ra t i os  and  the  d i f f e rences  be tween  the  OLS-  and  IV -esË imates  o f  che
response  pa ramete rs  w i l l  be .  The  resu l t s  a l so  show tha t  Ëhere  i s  a
th resho ld  be low wh lch  the  co r re la t l ons  a re  too  sma l l  t o  success fu l l y
es t ima te  the  pa ramete rs  o f  a  l i nea r  e r ro rs - in -va r lab les  mode l  1 .
In the l Ínear errors- l -n-var lables rnodel  d iscussed so far ,  the ln-
s t rumen ta l  va r iab les  a re  re la t .ed  to  a l l  exp lana to ry  va r iab les  i n  the
mode l  and  no t  j us t  Èo  Ehe  exp lana to ry  va r iab les  they  measure .  In  oÈher
words  no  a  p r io r i  i n fo rmaE ion  regard lng  the  re la t i onsh ips  be tween  in -
s t rumen ta t  va r iab les  and  exp lana to ry  va r iab les  i s  taken  in to  accoun t .
Fo r  th i s  reason  and  s ince  a l te rna r i ve  measurements  o f  the  dependenE
var iab le  a re  Í )o t  i nco rpo ra ted  in  the  rnode l  the  nuner i ca l  spec i f i r : a t i on
o f  r rnode ls  o f  t h i s  k inC has  been  re fe r red  to  as  a  l im i ted  i i r i o rma t ion
approach  Eo  the  p rob lem o f  daca  b ias .
In  the  ex tended  in fo rmat ion  approach  the  re laÈ ionsh ips  be tween
ins t runen ta l  va r iab les  and  exp lana to ry  va r iab les  a re  und i f i ed  so  as  to
a c c o u n t  t - , l r  t h e  a  p r i o r i  i n f o r m a E i o n  r e g a r d i n g  t h e  r e l a t i o n s l r i p s  b e -
t \ t een  the  rL io  ca tegor tes  o f  va r iab les .  Bes ides  the  re l i ab i l i t y  < t f  t he
o b s e r v e d  v a l u e s  o f  t h e  e x p l a n a L o r y  v a r l a b l e s  n o w  a l s o  t h e  r e l i a b t l i t y
o f  Ëhe  ins t rumen ta l  va r iab les  can  be  de te rm ined .  S ince  in  th i s  s tudy
the  ins t ru r . ren ta l  va r iab les  . l ) rd  observed  exp lanaEory  va r iab les  bo th  a re
rneasurements  o f  Ehe  sane  unobservab le -  o r  l a tenL  exp lana to ry  va r iab les ,
iE  can  now be  de te r rn inec l  wh ich  va r iab les  mos t  re l i ab l y  nneasure  the
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nenÈs  accord ing  to  the i r  re l i ab i l i t y  va r ies  ac ross  the  b rands ,  th i s
means thaE for  some brands for  example the re lat lve pr lce as measured
by  the  consumer  pane l  i s  the  more  re l l ab le  p r i ce  measure ,  whereas  fo r
o the r  b rands  the  re la t i ve  p r i ce  as  measured  by  the  re ta i l  sEore  aud i - t
i s  the  more  re l l ab le  p r l ce  measure .
In the fu l l  in formatíon grproach to the problera of  data blas the
numer i ca l  spec i f i ca t i on  o f  the  ruode ls  i nvo lves  the  use  o f  a l te rna t i ve
measurennenCs  o f  bo th  Èhe  dependen t  and  the  exp lana to ry  va r iab les  i n  the
mode ls .  Fu r the rno re ,  as  i n  Èhe  exËended  in fo r rna t ion  approach ,  a  p r io r i
i n fo r rna t iou  regard ing  the  re laE Íonsh ips  be tween  observab le  va r iab les
and  unobservab le  o r  1aÈen t  va r iab les  i s  taken  in to  accoun t .
InÈu l t i ve l y  th l s  approach  Eo  the  p rob len  o f  da ta  b ias  seems qu i te
appea l ing  s ince  the  pa ramete r  es t lma tes  a re  based  on  a l1  ava i l ab le
da ta .  F ro ra  the  es t ima t lon  resu l t s  the  re l i ab i l i t y  o f  t he  da ta  can  be
d e t e r m i n e d .
The  mode ls  a re  genera l l y  known as  L rnear  sÈruc tu ra l  RELa t ion
(L ISREL)  mode ls .  The  mode ls  spec i f i ed  in  th i s  s tudy  have  been  re fe r red
to as LISREL market  share models.  They contain three laE.enË var iables
named t rea l  na rkeE share t ,  t consumer ts  p r l - ce  pe rcep t ion r  and  tb rand
ava l lab l l l l * y ' 2 .  The  la ten t  dependen t  va r iab le  r rea l  marke t  sha re r  l s
indicated by three observable var lables,  namely the market  share as
calculated f rom ex-factory data and the market  shares as measured by
the consumer panel  and the reta l l  s tore audi t .  The t \ , ro latent  explana-
t .ory var lables are lndicated by the re lat ive pr ices as measured by the
consumer  pane l  and  the  s to re  aud i t ,  and  the  e f fec t i ve  s to re  d l s t r l bu -
Èion and market  coverage as measured by the store audi t  respect ively.
LISREL market  share rnodels have been est i r rated for  s ix brands 1n
market  1.  For three brands negat lve var iance est iaaÈes were found.
This may tndÍcat .e that  for  these brands the model  is  not  correct  or
Èhat the number of  observat ions is  too sna113. In any case some caut ion
1s  requ l red  regard lng  the  in te rp re ta t l on  o f  the  es t ima tes ,
Compared  w l th  ea r l i e r  resu l t s  occas lona l l y  subs tan t ia l l y  d l f f e ren t
es t lma tes  o f  the  response  pa rane te rs  were  ob ta ined .  Fu tu re  research  in
th l s  f i e ld  may  lnvo lve  us ing  the  jackkn i fe  o r  the  boo ts t rap  to  de te r -
rn lne whether or  not  the est imates obtalned in the extended- and fu l l
i n fo rmat i -on  approach ,  though  cons is ten t ,  a re  b iased .
In  l a rge ,  the  resu l t s  con f l rm  ou r  ea r l i e r  conc lus ions ,  d rawn  f rom
the  ex tended  in fo r rna t lon  approach ,  w i t .h  respec t  to  the  re l i ab i l i t y  o f
the  observab le  va r tab les  co r respond ing  w l th  the  la tenL  exp lana to ry
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var lab les .  Aga in ,  fo r  d i f f e renE b rands  d i f f e ren t  rank lngs  were  found .
Al though due to the occurrence of  negatíve var lance est . imates Ëhe
re l i ab i l l t y  o f  t he  th ree  marke t  sha re  va r iab les  cou ld  no t  be  eva lua ted
for  a l l  brands,  the market  share as calculated f rom Ehe ex-factory data
appeared  E ,o  be  the  more  un re l i ab le  measure .  Th is  resu l t  i s  no t  su rp r i -
s ing  s ince ,  as  has  been  po in ted  ou t  i n  chap te r  2 ,  pa r t i cu la r l y  i f  sma l l
da ta  i n te rva ls  a re  used ,  the  co r rec ted  ex - fac to ry  sa les  rnay  be  qu i te
unre l i ab le  4 .
Hav ing  d i scussed  and  ana lyzed  the  re l i ab t l i t y  o f  t he  t rad lE iona l
aud iÈ  daEa ,  l n  chapEer  5  we  have  addressed  some recen t  deve lopments  i n
rna rke t ing  research .  More  spec l f t ca l l y ,  t he  deve lopmenÈ.  o f  scann ing  and
i t s  l up l l caE ions  fo r  markeE ing  and  marke t ing  research  have  been  d i scus -
sed .  Spec ia l  a t ten t lon  has  been  g i ven  to  the  ques t ion  whe the r  o r  no t  by
us lng  scanners  the  p rob le rn  o f  da ta  b ias  1n  aud i t  da ta  can  be  so lved .
Scann ing  o f fe rs  numerous  bene f i t s  to  eonsumers  and  reÈa l le rs .  The
deve lopment  o f  sys tens  fo r  auÈomated  Eransmiss ion  o f  Ë ransac t ion  da ta
rnay lead to addl t ional  savings for  industry and t rade.  With scanning an
imporCant ne\À,  measuremenE instrumenE has e;nerged. Descr ib ing the scan-
n í -ng -based  se rv i ces  be ing  cu r ren t l y  opera t iona l  l n  the  U .S . ,  a  p íc tu re
ls g iven of  some of  the opportunic ies Ëhat scanning,  and the combina-
È ion  o f  scann lng  w i th  oEher  techno log ies ,  o f fe r  fo r  marke t lng  research .
Scann ing -based  aud i t s  have  been  compared  w i th  the  t rad i t l ona l  re -
ta i l  s to re  aud i t s  and  consumer  pane ls .  By  scann ing  consumer  l denc i t y
cards or  by having panel  members scan their  purchases at  honoe, scan-
n ing -based  co r rsumer  pane ls  can  be  cons t ruc ted .  The  ma ln  bene f iEs  o f
scann ing -based  s to re  aud i t s  a re :  g rea t .e r  accu racy ,  l ower  cosEs  o f  da t .a
co l l ec t i on ,  sho r te r  r l a ta  i n te rva ls ,  n r ' r  i ns t rumenE,  b ias ,  i nc reased  speed
o f  repor t i ng  and  more  daEa .  The  ma ln  bene f i t s  o f  scann ing -based  con-
sumer  pane ls  a re :  g rea te r  accu racy ,  i nc reaser l  speed  o f  repor t i ng  and
rnore data.
I , l i t h  respec t  to  the  p rob lem o f  da ta  b ias  i n  auc l i t .  Caca  i c  was  found
tha t  one  o f  the  bene f  i t s  o f  r r s ing  scanners  i s  thaL  the  ins t . ru raen t  b ias
in  s to re  aud i r  r l a ta  i s  e l i ru ina ted .  Dependen t  on  t } re  reEa i le r ' s  w i l l i ng -
ness  Lo  pa r t i c ipa te  i n  the  aud i t ,  t he  non- response  b ias ,  however r  mêy
s t i l l  be  subs tan t ia l .  As  fa r  as  the  consumer  pane ls  a re  co r rce rned  the
use  o f  scanners  imp l les  a  reduc t ion  o f  the  wor l c  l oad  o f  the  respon-
den ts .  As  a  consequence  response  raÈes  may  inc rease  and ,  hence ,  the
l l on - response  b ias  i n  the  da ta  may  reduce .  As  fa r  as  scann ing -based  con-
sumer  pane ls  i nvo lve  re ta i l e rs  scann ing  ídenÈ i - t y  ca rds  and  p rov id ing
rhe da
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Ehe da ta ,  the  t rad i t i ona l  non- response  b ias  i n  coosumer  pane l  da ta  ruay
be  subs t l t u ted  by  the  non- response  b ias  wh ich  occurs  i n  sEore  aud i t
d a t a .
Wi th  the  g row lng  pene t ra t i on  o f  scanners  and  Ehe  inc reas ing  ava i l -
abi l i ty  of  data,  reta i l  managemenÈ may become rnore incl ined to use
InaÈhemat . l ca l  mode ls  fo r  dec is ion  suppor t .  Thus fa r  re la t i ve l y  few  mode ls
have  been  deve loped  f rom the  re ta l l e r r s  po ln t  o f  v iew .  Us ing  week ly
observat ions of  a number of  brands on market  1 such a model  has been
numer i ca l l y  spec i f i ed .  The  dependen t  va r iab le  i n  the  mode l  i s  the
marke t  sha re  o f  a  b rand  as  neasured  in  one  s to re  ( s to re  X ) .  The  inde-
penden t  va r iab les  a re :  the  re la t i ve  p r l ce  (as  measured  in  s to re  X ) ,  t he
adver t i sements  made  by  s to re  X  and  by  compet i t l ve  s to res ,  and  the  pa r -
t i c lpa t ion  o f  s to re  X  ln  consumer  p romot lons .
The  es t ima t lon  resu l t s  l nd i ca ted  rha t  da ta  on  more  va r iab les  a re
needed ,  such  as  daÈa  on  she l f  space  a l l oca t ion ,  s tock -ou ts ,  merchand i -
s lng  and  d l f f e ren t  t ypes  o f  consumer  p romot lons .  Fu r the rmore ,  these
da ta  shou ld  a l so  be  ava i l ab le  o f  t he  compet i t i ve  s to res  and  no t  on ly  o f
sÈore  X .  Pu t  o the rw ise ,  the  de te rm ina r ion  o f  the  e f fec t l veness  o f  the
re ta l l e r t s  marke t lng  lns t rumen ts  requLres  a  poo l i ng  o f  da ta  o f  d i f -
f e r e n t  s t o r e s .
8 .3  Mode ls
In  the  da ta  pa r t  o f  t h l s  s tudy  the  spec i f i ca t l on  o f  marke t ing  mo-
dels has been centered around the probleru of  data blas in the data.  In
chap te rs  6  and  7  we  have  cons ide red  Èhe  spec i f l ca t l on  o f  mode ls  thaÈ
account for  speci f ic  market  phenomena.
In chapter 6 we have examined how models can be extended to account
fo r  the  e f fec ts  o f  ac t i ons  and  reac t ions  o f  compet i to rs .  S ta r t l ng  po in t
of  the analysls ls  the normat lve model  of  compet l t ive betravlor  de-
ve loped  by  Lamb in ,  Naer t  and  Bu l tez  (1975) :  LNB-mode l .  Th is  rnode l  1s
based  on  the  leader - fo l l ower  reac t ion  theory  o f  o l l gopo l i s t i c  marke ts .
In  th i s  mode l  Ëhe  reac t lons  o f  the  fo l l owers  on  the  ac t ions  o f  the
leader  a re  no t  spec l f i ed  fo r  each  ind iv idua l  b rand ,  ra the r  the  reac -
t i ons  o f  compet i t l on  as  a  who le  a re  cons ide red .  In  the  genera l i zed  LNB-
mode ls  wh lch  have  been  deve loped  in  chap te r  6  a  d l s t l nc t i on  i s  made
be t .ween  the  reac t ions  o f  the  compet i to rs  i n  d i f f e ren t  segments  on
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ac t lons  o f  the  leader .  Th is  Í reans  a  decompos l t i on  o f  t . he  co rape t iE i ve
reac t . i -ons .
Versions of  the LNB-model  and of  the general ized LNB-models have
been  esÈ lmated  us ing  b i -mon th l y  observa t ions  o f  marke t  1 .  l n  th i s  o l i -
gopo l i s t l c  marke t  th ree  seg lnen ts  a re  d l sÈ ingu ished .  I t  i s  assu rned  tha t
the  leader  opera tes  on  one  segment  on ly .  The  pa ra rne te r i za t l on  o f  the
rnodels shows thaÈ the <l i rect  ef fects of  changes i .n the markeÈing Ín-
s t rumenEs  on  the  leader ts  sa les  a re  pa r t l y  compensa ted  and  pa r t l y  re -
in fo rced  by  the  ind i rec t  e f fecEs  o f  the  reac t lons  o f  the  fo l l owers  i n
the  leader ' s  segment .  The  genera l i zed  LNB- ruode ls  o f  compet i t i ve  mar -
ke t ing  behav io r  i nco rpo ra te  a  decompos i t i on  o f  the  ind l rec t  e f fec ts  o f
the reacE. ions of  compeÈitors 1n the segrnents on whlch Ëhe leader does
no t  opera te .  In  ou r  s tudy  Ehe  reacE ions  o f  these  compet i t . o rs  do  no t
e f f e c E  t h e  s a l e s  e l a s t i c l t i e s  o f  t h e  l e a d e r .  T h e  s a l e s  e l a s t l c i E i e s  a r e
de te rm ined  Eo  an  inpor tan t  degree  by  the  d i rec t  e f fec ts  the  rna rke t ing
ins t rumen ts  have  on  na rkeE share  o f  seg rnen t  sa les .  The  f l nd lngs  i l -
I us t ra te  EhaE,  as  compared  w i th  the  LNB-mode l ,  t he  numer l ca l  spec i f i ca -
t i on  o f  the  genera l l zed  mode ls  rnay  o f fe r  add i t Íona l  l ns igh ts  i n to  the
e f feccs  Ehe  mar l ce t ing  ins t rumen ts  o f  the  leader  u l t lma te l y  have  on
b r a n d  s a l e s .
These  lns igh ts  cou ld  be  fu rcher  i nc reased  by  app ly ing  es t inaE ion
ae thods  such  as  r l dge  reg ress ion  o r  l a ten t  roo t  reg ress ion ,  to  accoun t
f o r  m u l t i c o l l i n e a r i t . v .
In  chapLer  7  we  have  inves t lga ted  whe the r  o r  no t  rna rke t ing  mode ls
need  to  be  adap ted  co  accoun t  fo r  c i r cu rns tances  wh ich  a re  p resen t  i n  an
era  o f  s tag f la r - i on .  The  hypo theses  have  been  fo rmu la ted  t l ' r a t  du r ing  a
p e r i o d  o f  s c a g f l a t i o n  t h e  p r i c e -  a n d  d i s t r i b u t i o n  e l a s t i c i t i e s  w i l l
l nc rease  in  abso lu te  va lue  and  Eha t  the  ( theme)  adver t i s ing  e las t i c i -
È ies  w i l l  dec rease .  Í i e  have  lnves t iga led  whe the r  o r  r l oE  Ëhese  changes
are  re f  l ec te r l  l n  changes  o f  Èhe  pa ranne te r  es t ' L , r r ; r t ês ,  o r  can  be  measured
oE.herw ise .  l " Í a rke t  sha re  r l ode ls  have  been  es t i rna ted  f  o r  l 9  b r : , : nds  on
f i v e  d i f f e r e r l t  m a r i c e t s .
The  e f  f  ec ts  o f  s rag f  l a t Íon  on  consumer  respon i , i : r  have  been  ineasured
i n  f o u r  d i f  t e r e n t  \ ^ / a y s .  F i r s t ,  c h a n g e s  i n  t h e  e l a s t i c i r l e s  w e r e
m e a s u r e d  u s i n g  r e l a t i v e l y  s r  n p L e  i a o d e l s  1 n  p e r f o r r n i n g  p i e c e w i s e  r e g r e s -
s ions  an í l  mov ing  w indow reg ress ions .  Then ,  an  env i ronment ; l l  va r iab le
approach  was  app l i ed  in  wh ich  Ehe  e f fec ts  o f  s tag f la t i on  on  consu Íne r
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more  conp lex  rnode ls  wh ich  conEa in  consumpt ion  va ry ing  e las t i c i t i es  have
been  ana lyzed .
Bo th  the  p iecew ise  reg ress lons  and  the  rnov ing  w indow reg ress ions
ind ica red  tha t  t . he  es t ima tes  o f  the  e las t i c i t l es  may  subs tan t ia l l y
change over t i rne.  The dl f ferent  est imates as obt .a ined by the Evro
methods  ln  genera l  f o l l owed  s im i la r  pa t te rns .  Fo r  a  number  o f  b rands
the  pa t te rns  fo l l owed  by  one  o r  more  o f  the  es t imaEed  e las t i c i t l es  were
as  expec ted .  I l owever ,  f o r  abo t rE  an  equa l  number  o f  b rands  oppos i te  pa t -
te rns  were  found .  Covar iance  ana lys i s  revea led  thac  che  hypo theses
o f  i nc reas ing  p r i ce -  and  d i sEr ibu t lon  e las t i c i c les  and  dec reas ing
( theme)  adverË is ing  e lasË ic l t l es  were  accep ted  fo r  on ly  a  sma l l  number
o f  b rands .  Fo r  nnos t  b rands  the  hypoLheses  were  re jec ted ,  whereas  fo r  a
sna l l  number  o f  b rands  oppos i te  pa t t .e rns  were  found  to  be  s ta t i s t . i ca l l y
s i g n i f i c a n t .
Thus iE ruay be concluded f rom the plecewise regressions and È.he
moving wlndow regressions that  the est imates of  the parameters of  re la-
t ively s lnple models can easi ly  change over t Íme. Only for  a minor
number of  brands,  however,  changes have been found Ehat were as expec-
ted .  Assuming  ou r  hypo theses  to  ho ld ,  Ëhe  quesE ion  r i ses  wheÈher  o r  no t .
the  observed  changes  rea l l y  re f l ecÈ  s t rucEura l  sh i f t s  i n  consumer
f ê S p O O S ê o
The  app l l ca t i on  o f  the  env i ronmenta l  va r iab le  approach  was  se r ious -
ly harnpered by the extreme col l lnearÍ -Ey between pr lce var iables and
consurnp t lon  f i gu res  and  be tween  d i s t r i buÈ ion  va r iab les  and  consumpt ion
f lgu res .  Th is  co l l l nea r l t y  cons lde rab ly  comp l i caÈed  the  de te rm ina t ion
o f  t . he  consumpt lon  e las t l c i t i es .  Fo r  7  b rands  the  na rke t  sha res  were
found  ro  be  s ign l f i can t l y  e f fec ted  by  the  t rend  in  consumpt ion  f i gu res .
Nega t i ve  e f fec ts  o f  s tag f la t i on  on  a  b randrs  marke t  sha re  have  been
found for  brands which are ei ther re lat lvely expensive or  re lat ively
cheap .  Pos i t i ve  e f fec ts  were  found  fo r  Ehe  cheapes t  b rand  o f  the  mos t .
expens ive  p roduc t .
These  resu l t s  to  some ex ten t  be ing  qu lÈ ,e  appea l lng ,  l t  seems
' ' /or thwhl le to have future research conducted to fur ther e laborate th is
approach,  In th is respect  one may rhlnk of  apply ing esËimat ion nethods
tha t  accoun t  fo r  co l l l nea r i t y  be tween  exp lanaÈory  va r iab les .
Co l l i nea r i t y  be tween  exp lana to ry  va r iab les  a l so  se r ious ly  comp l i ca -
ted  the  es t ima t ion  o f  the  eonsumpt . i on  va ry ing  e las t i c i t i es .  On ly  fo r  6
b rands ,  fo r  wh lch  the  co r re la t l ons  be tween  the  exp lanacory  va r iab les
\ {e re  the  lowesE,  the  es t ima t ion  resu l t s  have  been  p resen ted .  These
r e s u l t s  d i d  n o t  a l l
reg ress ions  and  the
reveal  whether these
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con f l rm  the  resu l t s  obÈa lned  by  the  p lecew ise
mov lng  w indow reg ress ions .  Fu r the r  research  may
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